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1. Introduction
About the network switching, one email discussion is left to discuss the scheduling gap [1]. However according to the companies’ feedback, there are different views on which kind of the scheduling gap shall be adopted for the SI receiving. Besides, several companies also ask questions on how to process the network switch for the EN-DC case. In this paper, we will further discuss these two issues one by one.
2. Discussion
2.1 Gap types for the SI receiving
About the scheduling Gap for the SI receiving and on-demand SI request, in the email discussion of [1], companies have different views on which gap type shall be adopted. In this chapter we give our further analysis on this issue, we first analyze the SI receiving, then discuss the on-demand SI request.
2.2.1 SI receiving
SI receiving is need when the UE execute cell selection/Reselection at network B or when there is a system information modification. For the cell selection, the UE need to read at least MIB/SIB1 to confirm whether this cell can be camped. For the cell reselection, once the UE detect a strongest/highest ranked cell on a certain frequency, the UE need to read the MIB/SIB1 to confirm whether this strongest/highest ranked cell can be taken as the candidate re-selection cell. Thus the MIB/SIB1 reading is necessary for the cell selection/Reselection. For the OSI reading, it happens when the UE has camped on a certain cell or when the system Information modified. Considering that the UE can get the MIB during the SSB detection and measurement, here we focus on the SIB1 and OSI receiving. We take the Fig 1 as an example:


Fig 1: SIB1 and SI Reception
We assume that the period of the SIB1/SI1 is 160ms, while the period of the SI2 is 320ms, and the SI window length is 10ms.
	si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},
si-Periodicity                         ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512}


For the case with high SINR, the UE may only need to receive the SIB1/SI1/SI2 once. However, for the case with low SINR, the UE may need to receive the SIB1/SI1/SI2 for several times. 
Observation 1: For the case with low SINR, the UE may need to detect the SIB1/SI1/SI2 windows for several times before successfully decoding.
Based on this we further discuss which kind of the scheduling Gap shall be adopted.
· Gap Type 1a: Autonomous gap
· Similar to the autonomous gap defined for CGI reporting; network does not know the exact time occasions (within gap duration) that UE switches to network B, as long as UE fulfills the minimum transmission requirement.  
· Gap Type 2a: Normal periodical gap
· UE does not transmit or receive during the periodical gap duration;
· Gap Type 2b: Normal aperiodical gap 
· UE does not transmit or receive during the aperiodical gap duration;

Gap Type 1a: Autonomous gap
The autonomous Gap has been adopted to the CGI reporting, once the UE receive an “useAutonomousGap” indication, the UE start the T321 and detect the MIB/SIB1 of the corresponded cell, once the CGI info has received, the UE will stop the T321 and send the measurement Report to the network.
	2>	if reportType is set to reportCGI:
3>	if the UE acquired the SIB1 or SystemInformationBlockType1 for the requested cell; or
3>	if the UE detects that the requested NR cell is not transmitting SIB1 (see TS 38.213 [13], clause 13):
4>	stop timer T321;
4>	include a measurement reporting entry within the VarMeasReportList for this measId;
4>	set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
4>	initiate the measurement reporting procedure, as specified in 5.5.5;


Similarly, the UE can send a request to the network to ask autonomous gap for the SIB1/SIs receiving, then the network can indicate “useAutonomousGap”, and the UE can start the SIB1/SIs reading. Once the UE acquired the SIB1/SIs, the UE can send an indication (e.g. early return) to the network. With this scheme, the UE can indicate the preferred autonomous gap length based on the SIB1/SIs period and the SINR.
Observation 2: For the Gap Type 1a with Autonomous gap, the legacy autonomous Gap scheme can be reused with littler modification for the SI receiving.

Gap Type 2a: Normal periodical gap
With this scheme, the UE will send assistance information to the network for the network to assign the periodic gaps, then the UE will execute periodic leaving to receive SIB1/SIs. However, there are two disadvantages:
(1) According to the email discussion in [1], to reduce the complexity, most companies agree that at most 2 periodic gap patterns are allowed. Then these two periodic gap patterns may has been occupied by paging detection and the measurement. Then to include the SIB1/SI reading, the network may need to modify the existing gap pattern, e.g. configure a longer gap duration to cover the related SI window. Furthermore, it can’t guarantee that the network can always cover paging detection/Measurement/SI receiving with only 2 periodic gap patterns.
(2) For that once the SIB1/SIs have been successfully decoded, some additional mechanism may be need to indicate stop of this periodic Gap assignment, then the network need to do the periodic gaps reconfiguration.
Observation 3: For the Gap Type 2a with periodic gap, it can’t guarantee that the network can always cover paging detection/Measurement/SI receiving with only 2 periodic gap patterns. Furthermore, some additional mechanism maybe needed to indicate the stop of the gap assignment for the SI receiving.

Gap Type 2b: Normal aperiodical gap 
With this scheme, for the high SINR case, this scheme can work normally. The UE can request a gap with less than 160ms to receive SIB1/SI1/SI2. However, for the case with worse SINR, as shown in Fig2, with aperiodical gap scheme the UE may need to ask much longer scheduling gap ( e.g. longer than 320ms), otherwise, the UE may need to ask aperiodical gap (with short gap length, e.g. 160ms) several times. Obviously, both of them would introduce much interruption to the network A.
Solution 1: One long aperiodic Gap


Solution 2: several aperiodic Gaps



Fig 2: Solutions with aperiodic Gap for Lower SINR Case
Observation 4: For the Gap Type 2b with aperiodic gap, it’s only suitable for the case with high SINR.
According to the Observation 1/2/3, we can see that the Gap Type 2b is not suitable for the case with the lower SINR, while the Gap Type 2a can’t guarantee that the network can always find 2 suitable periodic gap patterns to cover the Paging/measurement/SI receiving. To solve these issues, the legacy autonomous gap for the CGI reporting can be reused with littler modification for the SI receiving. Thus we get the first proposal as below:
Proposal 1: To cover the SI receiving for both the lower and higher SINR cases, Autonomous Gap scheme shall be supported.
2.2.2 on-demand SI-request
For the SI request procedure, which would not happen periodically, thus aperiodic gap maybe needed for the SI request procedure. As discussed in the email discussion phase 1, first the UE can request an aperiodic Gap for the SI request procedure, whether the UE can use the autonomous Gap is FFS.
For the autonomous Gap, if the proposal 1 was agreed, the UE would support autonomous gap. Then just as most companies comments that the network side doesn’t need to know the purpose of the gap, thus there is also no need to limit the usage of the autonomous Gap. Furthermore, if the UE can also do SI request with autonomous gap, the UE can finish the SI request and SI receiving with in one autonomous Gap.
Proposal 2: If the proposal 1 was agreed, the UE can also do SI request with autonomous gap, and then the UE can finish the SI request and SI receiving within one autonomous Gap.
2.2 Scheduling Gap process for the MR-DC case
During the email discussion, 3 companies also mention the MR-DC case (e.g. EN-DC) for the scheduling Gap. Thus we’d like to give our understanding on the scheduling gap for the MR-DC case. On the MR-DC aspect, it was discussed during the drafting of the Rel-17 Multi-SIM WID on whether to consider MR-DC optimization, but it was not included in the scope. 
Proposal 3:Ran2 confirm that the MR-DC related optimization was not included in the scope of R17 Multi-SIM WID.
Furthermore, as described in the objective below:
	Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
    RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
    Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx


In this WID, only the switching indication to the NR RAT was included. Then for the EN-DC case, if the UE send the switching indication to the MCG, it would have impact to the LTE RAT, which is outside of the scope. If the UE send the switching indication to the SCG with NR RRC message, it would need some enhancement to the EN-DC, which is also out of this WID scope.
Observation 5: The case that the UE works at EN-DC at network A was out of this WID scope.
Besides the EN-DC, we need to further confirm other MR-DC, e.g. NE-DC, NR-DC.
[bookmark: _GoBack]Now as discussed in the email discussion, only the per-UE gap was supported. The per UE gap means all of the serving cells would be affected by the scheduling gap, thus it means that once the MCG assign the scheduling gap, it shall also inform it to the SCG, this would require some coordination enhancement between the MCG and SCG, however, as described in the proposal 1, any MR-DC related enhancement are not included in this WID scope. 
Observation 6: With per UE scheduling GAP, some coordination enhancement between the MCG and SCG would be required if the network keep the UE at DC state, which is out of this WID scope.
Thus, once the UE require the scheduling Gap to leave network A, it also means that the network A shall release SCG and enter into single connection state.
Proposal 4: In Rel 17, once the network determine to assign the scheduling gap to the UE, the network need to release the SCG if have.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: For the case with low SINR, the UE may need to detect the SIB1/SI1/SI2 windows for several times before successfully decoding.
Observation 2: For the Gap Type 1a with Autonomous gap, the legacy autonomous Gap scheme can be reused with littler modification for the SI receiving.
Observation 3: For the Gap Type 2a with periodic gap, it can’t guarantee that the network can always cover paging detection/Measurement/SI receiving with only 2 periodic gap patterns. Furthermore, some additional mechanism maybe needed to indicate stop of gap for the SI receiving.
Observation 4: For the Gap Type 2b with aperiodic gap, it’s only suitable for the case with high SINR.
Proposal 1: To cover the SI receiving for both the lower and higher SINR cases, Autonomous Gap scheme shall be supported.
Proposal 2: If the proposal 1 was agreed, the UE can also do SI request with autonomous gap, and then the UE can finish the SI request and SI receiving within one autonomous Gap.
Proposal 3:Ran2 confirm that the MR-DC related optimization was not included in the scope of R17 Multi-SIM WID.
Observation 5: The case that the UE works at EN-DC at network A was out of this WID scope.
Observation 6: With per UE scheduling GAP, some coordination enhancement between the MCG and SCG would be required if the network keep the UE at DC state, which is out of this WID scope.
Proposal 4: In Rel 17, once the network determine to assign the scheduling gap to the UE, the network need to release the SCG if have.
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Solution 1: One long aperiodic Gap
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